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DETAILED ACTION 

This office action is in response to the application filed on 6/22/04. 
• Currently, claims 1-17 are pending. 



Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 9/27/05 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 



Claim Objections 

3. Claims 2, 5-6, 8-10, and 12-16 are objected to because of the following 
informalities: 

In claim 2, on line 1 , the phrase "substantially smaller" is a vague term. It is 
suggested to more accurately describe the range of values. 

In claim 5, in the preliminary amendment, the dependency on all preceding 
claims was deleted, so that the claim would appear to not be dependent on any of the 
preceding claims. It would appear that claim 5 should be dependent on claim 1 , it is 
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suggested to correct this. For purposes of examination, examiner will consider claim 5 
to be dependent on claim 1 . 

In claim 8, on lines 6-7; and in claim 11, on line 6, the phrase "substantially 
higher" is a vague term. It is suggested to more accurately describe the range of 
values. 

In claim 9, on line 6, the word "tensor" is errantly repeated. It is suggested to 
remove one occurrence of the word "tensor". 

In claim 12, on line 7, the phrase "substantially below" is a vague term. It is 
suggested to more accurately describe the range of values. 

In claim 16, on line 6, the phrase "substantially above" is a vague term. It is 
suggested to more accurately describe the range of values. 

4. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Maier et 
al. (US 2001/0039377, published: 11/8/01). 

7. Maier shows the invention as claimed, in the text as: 



Application/Control Number: 10/551 ,068 Page 4 

Art Unit: 2809 

Pertaining to claims 1,12, and 17, a method of perfusion imaging comprising: 
performing a first magnetic resonance data acquisition with gradient encodings for 
random motion at a first sensitivity value (sample multiple slices at high and low b- 
factor, the low b-factor would be the first sensitivity value, [0019]), performing a set of at 
least six second magnetic resonance data acquisitions with gradient encodings for 
random motion in different directions at second sensitivity values (the high b-factor 
would be the second sensitivity value, [0019]), determining a perfusion tensor based on 
the magnetic resonance data acquisitions (determining a diffusion tensor is described in 
paragraph [0018], in paragraph [0021], Maier mentions that "the small amplitude, fast 
diffusing component of the bi-exponential function observed in the very low b-factor 
range may be attributable to perfusing blood", therefore when Maier determines what he 
calls a "diffusion tensor", he is also determining the "perfusion tensor" at the low b-factor 
values, Merriam-Webster's Dictionary second definition of perfuse is "2a : to cause to 
flow or spread : DIFFUSE b : to force a fluid through (an organ or tissue) especially by 
way of the blood vessels", showing that diffusion can be synonymous with perfusion). 

Pertaining to claim 2, the second sensitivity values being below 50 s/mm2 and 
the first sensitivity value being substantially smaller than the second sensitivity values (a 
range of sensitivity values is described, from 0 to 1000 s/mm2, [0021]). 

Pertaining to claim 3, the first sensitivity value is substantially zero and the 
second sensitivity values being between five and thirty, preferably ten (a range of 
sensitivity values is described, from 0 to 1000 s/mm2, [0021]). 
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Pertaining to claim 4, the magnetic resonance data acquisitions being performed 
by means of a series of single-shot echo-planar magnetic resonance data acquisitions 
(this technique is mentioned as being usable, [0058]). 

Pertaining to claims 5 and 17, performing a perfusion tensor visualization step 
(trace images are generated which represent the diffusion tensor, which as described 
above would the be the perfusion tensor at low b-values, [0018]). 

Pertaining to claim 6, directional information derived from the perfusion tensor is 
visualized (at least three directions sampled to generate trace images, [0018]). 

Pertaining to claims 7 and 13, determining of first slope values between each one 
of the set of magnetic resonance data acquisitions and the first magnetic resonance 
data acquisition, and determining the perfusion tensor based on the first slope values 
(the diffusion coefficient is measured by taking multiple acquisitions at different fa- 
values, whose slope will provide the diffusion coefficient, which is used to obtain the • 
diffusion tensor (which at low b-values would be the perfusion tensor), [0014]). 

Pertaining to claims 8, 11, 14, and 16, selecting one of the second magnetic 
resonance data acquisitions having the strongest measured signal decay, performing of 
a third magnetic resonance data acquisition at a third sensitivity value, performing of a 
fourth magnetic resonance data acquisition at a fourth sensitivity value, the third 
sensitivity value being substantially higher than the second sensitivity values, and the 
fourth sensitivity value being substantially higher than the third sensitivity value (as 
described earlier there are at least six acquisitions taking place, in paragraph [0021], it 
is mentioned that the sampling occurs over a range of b-values from 0 to 1000 s/mm2, 
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so that each sampling in turn can increase the sensitivity value so that the next value 
will be higher than the previous one), determining of a diffusion coefficient and a fraction 
value based on the third and the fourth magnetic resonance data acquisitions to provide 
a diffusion signal component (the diffusion coefficient is calculated as described above 
in claim 7, and the blood fraction value is known as mentioned in paragraph [0023], 
"due to the small blood volume fraction"), eliminating of the diffusion signal component 
from the magnetic resonance data acquisitions to provide a perfusion signal component 
(perfusion component is similar to the diffusion component obtained at low b-values as 
described previously), determining of a perfusion tensor from the perfusion signal 
components (determining the perfusion tensor as described previously). 

Pertaining to claims 9 and 15, a set of at least six third magnetic resonance data 
acquisitions with gradient encodings for random motion in different directions at third 
sensitivity values is performed, and a set of at least six fourth magnetic resonance data 
acquisitions with gradient encodings for random motion in different directions at fourth 
sensitivity values is performed, and the diffusion tensor is determined based on the third 
and the fourth magnetic resonance data acquisitions to provide a diffusion signal 
component (as described previously there are at least six acquisitions taking place, in 
paragraph [0021], it is mentioned that the sampling occurs over a range of b-values 
from 0 to 1000 s/mm2, so that each sampling for each acquisition in turn can increase 
the sensitivity value so that the next value will be higher than the previous one). 

Pertaining to claim 10, the third sensitivity value being between 100 and 400, and 
the second sensitivity value being between 600 and 1200 (paragraph [0021] mentions a 
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range of 0 to 1000 s/mm2, and paragraph [0023] mentions that studies have gone up to 
10,000 s/mm2, so that the values 100, 400, 600, and 1200 are covered by that range). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

9. Wollin (US 6452390) teaches a magnetic resonance analyzing flow meter and 
flow measuring method, of which one aspect discusses measuring and mapping a 
perfusion vector. 

10. Sorensen et al. (US 7020578) teaches a similar method of imaging at low fa- 
values, and obtaining information from the slope of the acquisitions. He also describes 
coregistering the low b-value images to the perfusion images. 

1 1 . Rose et al. (US 2004/01 06864) teaches another method of registering perfusion 
maps to diffusion images at b-values of zero. 

12. Basser et al. (US 5539310) discusses diffusion tensors in depth, including 
diffusion tensor imaging and a similar method of obtaining the tensor (at least six MR 
acquisitions). 

13. Buscema (US 2006/0098876) teaches generating a teaching database 
comprising identification vectors for pixels or voxels or image sequences obtained when 
contrast agents are present, whereto a quality or type of perfusion behavior is 
associated. 
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14. Yablonsky et al. (US 7078897) teaches a magnetic resonance method and 
system for quantification of anisotropic diffusion, utilizing diffusion tensors. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan G. Cwern whose telephone number is 571- 
270-1560. The examiner can ncJrrfially-b^Teathed^dn'Monday through Friday 7:30AM - 
5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-1670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JC 

4/27/07 




